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A monocrystalline , sapphire substrate 50 cleaned by- 
organic cleaning and heat- treatment and having the (0001) plane 
as a main plane was mounted to a susceptor 20. Then, while 
H 2 was let to flow at 0.3 X/min in a liner pipe 12 through a 
first gas pipe 28, a second gas pipe 29, and an external pipe 
35, the sapphire substrate 50 was etched in a vapor phase at 
a temperature of 1100°C. Then, the temperature was lowered to 
650°C, and H 2 and NH 3 were let to flow at 3 A,/min and 2 X/min, 
respectively and TMA at 15°C was supplied at 50cc/min from the 
first gas pipe 28 for two minutes. 

In the growth process, as shown in Fig. 6, an A1N buffer 
layer 51 was formed to have a thickness of about 300 A. The 
buffer layer was measured for the RHEED image. The result is 
given in Fig. 7. As can be understood from the RHEED image 
in Fig. 7, the crystal structure is in a non-monocrystalline 
state including an amorphous, microcrystalline , or 
polycrystalline state . 
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LIG HT -E M ITTI NG ELEMENT 

(57) Abstract: 

PURPOSE: To improve crystallinity of a gallium nitride 
compound semiconductor grown on a sapphire substrate 
and to provide a blue-light-emitting element having high 
light-emitting efficiency by providing a buffer layer of 
aluminum nitride on the sapphire substrate and then 
growing the gallium nitride compound semicon. ductor on 
the buffer layer. 

CONSTITUTION: When a gallium nitride compound 
semiconductor film (containing AlyGa^.xN; X=0) is vapor 
grown on a sapphire substrate 60 by using an organic 
metal compound gas, it is grown on the substrate 60 to a 
thickness of 100 to 500&angst; at a growing temperature 
of 400 to 900°C. Prior to growth of the gallium nitride 
compound semiconductor, a buffer layer of aluminum 
nitride (AIN) 61 having wurtzite structure in which 
microcrystals or polycrystals are mixed in irregular 
crystals is provided on the substrate 60. Then, the 
gallium nitride compound semiconductor (containing 
A^Ga^N; X=0) is grown on the buffer layer. According 
to this method, the gallium nitride compound 
semiconductor grown on the buffer layer is allowed to 
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